32 



CLAIMS 



10 



2. 

15 

3. 



20 



A method of forn^ng a field electron emission ma.edal, con.pns.ng 
p of disposing on a sn.s... Ka.ng an elecricall, cond... 
.rface a pW..y of elecHcall, conductive pan.cles each 
W of electrically insulating material disposed e.her .n a f.st 
Jcat,on between said conductive surface and said panicle or nr a 
econd location between said particle and the environment m wb>ch 
.Ke f.ld electron emission material is deposed, but not m both o 
f^rst and second locations, such that at least some of satd 

• -.A firor nr second locations 

particles form electron emission sites at said first 

where said electrically insulating material is disposed. 

A method according to claim 1, wberem the ^^-nsion of^d 

particles norma, to the surface of the conductor is significantly 

greater than the thickness of said layer of insulating material. 

A method according to claim 2, wherein said dimension substantially 

normal to the surface of said particle is at least 10 times greater than 

said thickness. 

A luethod according to claim 3, wherein said dimension substantially 
normal to the surface of said particle is at lea. 100 times greater than 

each said thickness. c_/,,«.|- 

f ..l,i=«-l-*eXwherein the thickness of 

A method according to 

said insulating material is in the range 10 nm to 100 nm 00 
1000 A) and said particle dimension is in the range l.m to 10 ,m. 
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wherein there is 
A n^ethod according to , ^^^^ 

provided a substantially single layer of said c ndu. P 

having their dimension substantially normal to the 

range O.mm to 400 ^irn. 



V 



6. 



.V 



5 7. 



8. 



10 



15 



20 



25 



^^^^^jj^te^, wherein said 
A method accordiag to a«r*««-f««*«6-««" 

.nsulating material is an inorganic material. c/,,.. 

— — - eerami. 
melted glass or other glassy diamond, 
o.idUed surface, nitride, nitrided -rf- '.oride c ram 
aiamond-like carbon or tetragonal amorphous carbo. 

10. A method according to -5™"*™^ symmetrical, 
said electrically conductive particle is substantially sy 

f ,1,. MEC«iinS-da«»^ therein each 
said electrically conductive particle is o 

cuboid shape. cl^^CA'- 

r y .^j_-Mv-40 wherein each said 

electrically conductive particle 
with a textured surface. cK ' I 

r 1^., 1 to 44, wherein said 

normal to the substrate. 
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34- C'^^^^ 

conducive panicles hav^S a .u.ual spacng, ce„ue.o-cen. 
least 1.8 times their smallest dimens>on|^^ ^^ ^ 

wherein each 

A ntethod accordmg 

■A .,rtide is or at least some of said pamcles are, selected 
said particle IS, oi j-rrrical conductors, 

■ ■ „ mwak semiconductors, electrical 
group comprising metals, sem 

„hke silicon carbide, tantalum carb.de, hatnium 

arbide boron carbide, titanium diboride. titanium 
:"it:t:arbonitnde,theMagnelisubWes.^ 
::::nductingsilicon,ni-Vcompou^s»dn.Vlcompounds. 

. method according to ...WW^; 

-p-----^---i::::;;;:rcoU^ 

covered in said insulating material, and each su P 
a gettering material. d'l' M\ I 

„f The oreceding-claiB«, "herein said 
A method according to ^....i^^^^^-^^J^ containing 
Wace is coated with said particles b. mea^^ o^^ 

.aid panicles and said --^^l^ -^-'^JZ^ ^,„„es have 
laver the properties of said ink being such that P 
: Ins II are caused to project from said insulating material, 
:redb.theinsulatingmaterial,asaresultofthecoatingprocess. 

1 17 wherein said ink is appUed to said 
A method according to claim 17, wtierei 

electrically conductive surface by a printing process. 

A method according to i^^ulating 
electrically conductive particles and/or ^^"^^ ^ 
material are applied to said electrically conductive substrat 
photosensitive binder to permit later patterning. 
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otherwise io.n..g together a muture of pamcles 
reaction. 

1 • 90 wherein the insulating material 
u ^ nrrnrdine to claim 20, wnercm 
A method according ^^^^e^ 

comprises a glass, glass ceramic, ceramic, 
' nitride, boride, diamond, polymer or^-s- 

r_^S^,^ee^^h^, wl^erein each 
A niethod according to anr-^-i-^-«; , , 

3.d electrically conductive particle comprises a fibre PP 
length longer than its diameter 
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" ..l^hli^ wherein saiapamcles 

A „e.hoa accora^ng to ar>y of el«»e^. 

f bv the aeposition of a coi>auctmg layer up 

I Z ana le,uer>t patterr..ng. either hy selectee 

particles. cJ ^ 

A methoa accoramg to a«y-^i-aau«-*«^ 

to saia conauctive surface by a spraying process, 
are appuea to saio cun^ U m ^ 

^ wherein said 



A method according to ^- ^^^^ 
.nauCve particles are formea hy 

subsequently crazes, or is causea to craze, 

electrically isolatea raisea flakes. 

, . „ wherein saia conaucting 

layer comprises a metai, 
semiconductor or composite. 
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^ n^ethod accord^ng to ^^^^ n^atenal . 

aisuibuuon of said s.tes over the f.eld elect 

random. 

A method according to afir«^^*^^-P*--=^ ^ ^^^^^^^ 

redistributed over the f.ld electron emission mater 

density of at least 10^ cm-^ cU.^\ 

^^V^i^^^to^, wherein said sites 

A method according to 3..,.^^.^-^--^^^ ^^^^.^^ 
redistributed over the field electron emission mat 

density of at least 10^ cmVO^cm-^ of^^^ 

r J ^recedLsfr-^a«»*' wherem the 

substantially unifo™- 

, . . erein the distribution of said sites 

, , .etbod accotdin, to claim 30. ^ ^^^^^^^ ^^^^ ^^^^ 

,.et the field electron emission maten^ ^^^^^^^^ ^^^^ 

.he density of said sites in any citculat ate ^^^^^^ .^^ 

„otvaty by mote than ^OoUtom the aveta.^ -y 
of sites for all of the field electron emission material. 

, ■ ,0 wherein the distribution of said sites 

Poisson. 

, . . „ein the distribution of said sites 

, method according to claim 30. ^ ^^^^ ^^^^ 

over the field electron em.sion maten 1 H ^^^^ 

Acre IS at least a 50% probability of at 
located in any circular area of 4. m diameter. 
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therein the distribution of said sites 
^ method accotd., to cl.. 30, . e . ^^^^^^^ ^^^^ ^^^^ 

,.et the field electron en..s.on .aten ^^^^^ 
there is at least a 50% probab>Uty of at least 
located in any circular area of 10 diameter. 

...odaccor.n.toanyoftheprec^.c..^^^^^^^ 

- -'^-"^ ^^^'triX I- -rpa^iclesovera 
cont.nin,part.aes through a seuUns ^^^^ 

:—;-rrrrians.d predetermined s. and 

^hlch are then coated on said substrate. 

• 1 ornduced by a method accordmg 
3e. A field electron em>ssion mater^al produce 

o f;plfl electron emission 

emission material, anu , , . rhe emitter patches 

apertures, wh.ch electrodes are supported above the em.t 

by insulating layers. 
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, Held electron emission device according to claim 3S, .heremsa. 
apertures are in the form of slots. 
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A field electron emission ucv... ^.^^^^ 

• n. a plasma reactor, corona discharge 
comprising a pia^uici 
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therein the field electron er„.ss>on material PP 
current for operation of the device. 

wherein the field electron em.ss.on matenal PP 
triggering or priming current for the device. ^ | ^ , ^ 

A field electron emission dev.ce according to .n^^oWa.^^' 
comprising a display device. C>-^^'' 
^ field electron emission device according to ^.-.Waims^. 
comprising a lamp. 

j-^rr rkim 44, wherein said 
A field elearon emission device according to claim 

lamp is substantially flat. (- ( 5 , 3'' 

A field electron emission device according to 
Comprising an electrode plate supported on insulatmg spacers in 
form of a cross-shaped structure. ch ST 

, . field electron emission device according to a»y^W»i-^^ 
\ in the field electron emission material is applied in patches 
ir.: "icted in use to an applied cathode voltage via a 

resistor. 

, A field electron emission device according to claim 4. wherein said 
Istorisappliedasaresistivepadundereachemittingpatch. 



.espeaive said res.stwe pad .s prov ^^^^ ^^^^ 

..H.a.Kea.ao.eacK.cW.s..epad.s.e 

respective emitting patch. ^ 

mission device according to 
^ 50. A field electron em.ss,onde j^^^phor is/are disposed 

.heron said emitter matenal and/or ^ ^ ^.^.h 

- .pononeortnoreone— ^^^^^^^^ 

are arranged to be addressed by electro 
produce a scanning illuminated Ime. 

j „„ rn claim 50, including said 
,„ 3, Afieldelearonenussiondeviceaccordrngtoclatm 

electronic driving means. 

A Held electron emission device --^^^- "^ZZZZ 
.herein said environment is gaseous, Uqmd, soUd, , ^ 37 

A Md electron emission device according to a^,.*.— 
.nduding a gettering material within the device. 

, emission device according to claim 53, wherem said 

■ 1 affixed to a cathode ot the aev 

said gettering material fft2^ attixea 

• A • .rcordine to claim 55, wherein said 
Mield electron emission device c ord 

field electron emission material is arrang 

■,1 AisDOsed within said patches, 
gettering material is disposea 
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■A cathode, and said gettenng matenal located 
said cattioae, .„,rers are not located, 

others of said spacer sites where spacers are 

J- „ rr. rWim 57, wherein said 

A r.i<i ■ 

through the optically translucent cathode. 




